DRILLING STRIPPING ELEMENT

BACKGROUND

[0001] Inthe oil and gasindustry it is conventional to mount arotating blowout preventer or
rotating flow control diverter at atop of ablowout preventer (BOP) stack beneath a drilling
floor of adrilling rig whiledrilling for oil, gas or cod bed methane. Existing rotating flow
control diverters serveto seal a pipe that is being moved in and out of awelbore while
allowing the pipeto rotatein the wellbore. Existing rotating flow control diverter may also be
used to contain or divert fluids such as drilling mud, produced fluids, and surface injected air

or gasinto arecovery line.

[0002] Existing rotating flow control diverters consist of rubber strippers or sealing elements
and an associated hollow shaft that rotates with the drill string within arobust housing.
Rotation of the strippers and the associated hollow shaft may be fecilitated by a bearing
assembly typically having an inner race that rotates with the drill string and an outer race that
remains stationary with the housing. The bearing assembly is isolated from fluids and/or

gases in the wellbore by seals.

[0003] However, existing stripper elements are often compromised or damaged from a tool
joint passing through the stripper element arranged with the rotating flow control diverter.
Stripping dement failure is one manner in which arotating flow control diverter may

encounter mechanical problems. For example, astripping dement may be compromised or

LEE& HAYES, PLLC 1 E050-0005PCT



damaged causing the stripping element to fail to sed a pipe arranged in a wellbore because a
tool joint passing through the stripping e ement may produce sufficient pressure on the
stripping element, and/or cause expansion of the stripping eement, to invert and/or tear the
stripping element. For example, atool joint passing through an elastomer arranged on a
stripping dement metal sub may cause the eastomer to fail by inverting the elastomer or
tearing the elastomer. A failure of a stripper e ement may cause downtimein adrilling
operation. Further, it isimperative that the stripper eements are robust and reliable to
safeguard workers operating in the vicinity of rotating flow control diverters. It istherefore
desrable that arotating flow controller diverter be designed with components that function in

atrouble free manner, and that are as durable as other associated drilling components.

[0004] Accordingly, thereremains aneed in the art for improved stripper eements that reduce
or prevent failure of rotating flow control diverters to reduce downtimein drilling operations
and safeguard workers operating in the vicinity of the rotating flow control diverters. It is
therefore desirable that arotating flow controller diverter be designed with components that
function in atrouble free manner, and that are as durable as other associated drilling

components.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The detailed description is set forth with reference to the accompanying figures. Inthe
figures, the left-most digit(s) of areference number identifies the figurein which the reference

number first appears. The use of the same reference numbers in different figures indicates
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similar or identica items. The drawings are not necessarily to scale. Example embodiments
depicted and described are but a few of anumber of possible arrangements utilizing the

fundamental concepts of this disclosure.

[0006] FIG. 1 depictsavertical three-quarter section view of anillustrative rotary flow control

diverter.

[0007] FIG. 2 depictsavertical three-quarter section view of the illustrative bearing assembly
with astripping element attached to an inner rotating hollow shaft of abearing assembly of the

illustrative rotary flow control diverter illustrated in FIG. 1.

[0008] FIG. 3 depicts a perspective view of an illustrative stripping element for a rotary flow

control diverter.

[0009] FIG. 4 depicts a perspective view of an illustrative stiffening member.

[0010] FIG. 5 depictsa vertical three-quarter section view of the illustrative stripping dement
illustrated in FIG. 3 with the illustrative stiffening member within an illustrative deformable

member attached to acylindrical-shaped retention portion of the stripping element assembly.

[0011] FIG. 6 depicts a perspective view of an illustrative cylindrica-shaped retention portion.

[0012] FIG. 7is aflow diagram that illustrates an example process for making an illustrative

stripping eement for arotary flow control diverter.

[0013] FIG. 8is aflow diagram that illustrates an example process for making an illustrative

stripping eement for arotary flow control diverter.
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[0014] FIG. 9is aflow diagram that illustrates an example process for making an illustrative

stripping eement for arotary flow control diverter.

[0015] FIG. 10isaflow diagram that illustrates an example process for using an illustrative

stripping eement for arotary flow control diverter.

DETAILED DESCRIPTION

[0016] In the present disclosure, all terms not defined herein have their common art-
recognized meanings. To the extent that the following description is of a specific embodiment
or aparticular use of the invention, it is intended to be illustrative only, and not limiting of the
clamed invention. The following description isintended to cover dl alternatives,
modifications and equivaentsthat are included in the spirit and scope of the invention, as

defined in the appended claims.

[0017] This application describes stripping elements for rotary flow control diverters.
Generdly, the stripping elements comprise a stiffening member formed of afirst harder
materia than adeformable member formed of a second softer material over-molded or insert
molded to the stiffening member. The rotary flow control diverters generally comprises a
stationary housing adapted for incorporation into a wellhead and arotating shaft portion
which can have astripping element bolted thereto. The stripping eements can provide for
seding to atubular structure such astubing or drill pipe that may be passed through a shaft.
For example, the stripping elements may provide for sealing on a drill pipefor isolating a

welbore from the atmosphere.
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[0018] In at least one embodiment, the stiffening member may comprise one or more
apertures arranged in awal of the stiffening member. The one or more apertures may provide
for the second materia of the deformable member to be displaced through the one or more
apertures when a pipe of adrill, portions of the pipe including atoal joint, a coupling, a

junction, etc. connecting lengths of the pipe, is displaced through the stripping element.

[0019] In some embodiments, the stiffening member may comprise multiple members
arranged around a circumference of awal of the stiffening member. The multiple members
configured such that when in use one or more of the multiple members can be displaced in a
direction away from apipe of adrill, portions of the pipe including atool joint, a coupling, a
junction, etc. connecting lengths of the pipe, being dideably displaced through the stripping
element. One or more of the multiple members may comprise at least one aperture arranged
in arespective member. In this example where the multiple members may comprise a least
one aperture arranged in at least one of the multiple members, the gpertures may provide for
the second material of the deformable member to be displaced through the apertures when a
pipe of adrill, portions of the pipe including atool joint, a coupling, a junction, etc. connecting
lengths of the pipe, is slideably displaced through the stripping element. By virtue of having
stripping ements comprising a stiffening member formed of afirst harder materid than a
deformable member formed of asecond softer material over-molded or insert molded to the
stiffening member, the stripping eements can reduce or prevent failures of rotating flow
control diverters, while providing for a pipe of adrill, portions of the pipe including a tool
joint, acoupling, ajunction, etc. connecting lengths of the pipe, to be dideably displaced

through the rotating flow control diverters. FIG. 1 depicts averticd three-quarter section view
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100 of an illustrative rotary flow control diverter 102. FIG. 1illustratestherotating flow
control diverter 102 can comprise a stationary housing 104. The stationary housing 104 can
include aflange connection 106. Theflange connection 106 can be adapted to operatively
connect with awelhead or blow out preventer (not shown). In operation for diverting and
recovering fluids and gases from the wellbore, the stationary housing 104 can include one or
more outlets 108 arranged along a side portion of the stationary housing 104 for the selective

discharge of well fluids and gases.

[0020] The stationary housing 104 can have a bore 110 for receiving fluid and gas from the
wdlbore. Therotating flow control diverter 102 can have a sealed bearing assembly 112. The
seded bearing assembly 112 can have an axially rotatable inner tubular shaft 114 disposed
therein. The axially rotatable inner tubular shaft 114 can have stripping element assembly 116
coupled to theinner tubular shaft 114. For example, the stripping dement assembly 116 can
be supported a adownhole end of the inner tubular shaft 114. The axially rotatable inner
tubular shaft 114 can include the stripping element assembly 116 to provide for sealing with

thedrill pipe (not shown).

[0021] FIG. 2 depictsavertical three-quarter section view 200 of the illustrative bearing
assembly 112 depicted in FIG. 1. Asdiscussed above, the sealed bearing assembly 112 can
include the stripping eement assembly 116 to provide for sealing with the drill pipe (not
shown). FIG. 2 illustrates the stripping dement assembly 116 can comprise a stiffening
member 202 formed of afirst materia 204, and adeformable member 206 formed of asecond

materiad 208. The second materia 208 forming the deformable member 206 can be over-
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molded onto at least aportion of the stiffening member 202. The second material 208 can
have astiffness less than a stiffness of the first material 204 forming the stiffening member
202. For example, the second material 208 forming the deformable member 206 can have a
durometer that is less than a durometer of the first material 204 forming the stiffening member
202 to providefor being displaced by adrill pipe. For example, when a least aportion (eg., a
tool joint, a coupling, ajunction, etc.) of a pipe of adrill is dideably displaced through a
seding face 210 of the deformable member 206. In some examples, the second material can
comprise an elastomer, apolyurethane, arubber, etc. Thefirst materia forming the stiffening
member 202 can have a durometer that is more than the durometer of the first materia 204.
For example, the first material 204 can have a durometer that is more than a durometer of the
first material 204 to provide for stiffening the deformable member 206 to prevent the
deformable member 206 from being displaced in toward the sealing face 210 and folding into
an inside area of the stripping element assembly 116. For example, the stiffening member 202
can prevent the deformable member 206 bending (e.g., curling, peding, wrapping, etc.) up into
the stripping eement assembly 116 when at least a portion (e.g., atool joint, acoupling, a
junction, etc.) of apipe of adrill is slideably displaced through a sealing face 210 of the

deformable member 206.

[0022] The stripping element assembly 116 can comprise a cylindrical-shagped retention
portion 212. The cylindrical-shaped retention portion 212 can provide for coupling the
stripping ement assembly 116 to a portion of arotating flow control diverter. For example,
cylindrical-shaped retention portion 212 can provide for coupling the stripping element

assembly 116 to the sealed bearing assembly 112 and/or the axially rotatable inner tubular
LEE& HAYES, PLLC 7 E050-0005PCT



shaft 114, and the seded bearing assembly 112 can couple to the stationary housing 104 of the
flow control diverter 102. The cylindrical-shaped retention portion 212 can comprises metal,

plastic, ceramic, composite etc.

[0023] FIG. 3 depicts a perspective view 300 of theillustrative stripping element assembly 116
for theillustrative rotary flow control diverter 102 illustrated in FIG. 1. FIG. 3 depictsthe
stripping element assembly 116 can comprise the deformable member 206 formed 206 of the
second material 208 can be over-molded onto at least aportion of the stiffening member 202
(described in more detail below). For example, the stiffening member 202 can be formed of a
single unit of the first materia 204 and the deformable member 206 can be formed of a single

unit of materid that is over-molded onto the stiffening member 202.

[0024] FIG. 4 depicts a perspective view 400 of an illustrative stiffening member 402, the
illustrative stiffening member 402 can be an example of stiffening member 202 for the
illustrative stripping element assembly 116 illustrated in FIG. 1. The stiffening member 402
can comprise ahollow cylinder having arim 404 at atop 406 opposite a bottom 408. A wall
410 can be arranged between the top and the bottom of the hollow cylinder, and one or more
apertures 412(1), 412(2), 412(N) can be arranged in the wall 410. The one or more apertures
412(1), 412(2), 412(N) can provide for the second material 208 of the deformable member 206
to be displaced by a portion of apipe of adrill through the one or more apertures 412(1),
412(2), 412(N) of the stiffening member 402. For example, the one or more apertures 412(1),
412(2), 412(N) can provide for the second material 208 of the deformable member 206 to

move freely through the one or more apertures 412(1), 412(2), 412(N) as the portion of the
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pipe of the drill passes through the stripping element assembly 116. The portion of the pipe
passing through the stripping element assembly 116 can be, for example, atool joint, a
coupling, ajunction, etc. having alarger outside diameter than an outside diameter of the pipe.
Because atool joint, acoupling, ajunction, etc. connecting lengths of pipe hasalarger outside
diameter than an outside diameter of the lengths of pipe, thetool joint, coupling, junction, etc.
is offset from the lengths of pipe. Thus, the one or more apertures 412(1), 412(2), 412(N) can
provide for the second material 208 of the deformable member 206 to move freely through the
one or more apertures 412(1), 412(2), 412(N) astheincreased outside diameter of atool joint,
acoupling, ajunction, etc. passes through the stripping element assembly 116. Whilethe
stiffening member 402 can beiillustrated as comprising asingle unit of urethane (e.g.,
polyurethane), the stiffening member 402 can comprise more than a single unit of urethane.
For example, atop portion of the stiffening member 402 can be formed of afirst urethane and
a bottom portion of the stiffening member 402 can be formed of a second urethane or a
second different polymer. The one or more apertures 412(1), 412(2), 412(N) can comprise
multiple slits 414. For example, the one or more apertures 412(1), 412(2), 412(N) can
comprise multiple slits 414 arranged around a circumference 416 of thewal 410. The multiple
slits 414 can be arranged around the circumference 416 of the wall 410 can beformed in a
lower end of the hollow cylinder and extend through the bottom 408 of the hollow cylinder.
One or more of the multiple dits 414 can include a cylindrical shaped opening arranged in the
top of the multiple slits 414. In one example, the multiple dits 414 can be arranged uniformly
around the circumference 416 of the wall 410 of the hollow cylinder. When at least a portion

of the pipe of thedrill is dideably displaced through deformable member 206, the second
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materid 208 of the deformable member 206 is displaced by the portion of the pipe of thedrill

through the multiple dits 414 of the stiffening member 402.

[0025] The stiffening member 402 can comprise multiple members 418 arranged around the
circumference 416 of the wall 410 of the hollow cylinder. For example, multiple members 418
can be arranged between the multiple slits 414. The multiple members 418 can be displaced in
adirection away from a pipe of adrill when at least a portion (e.g., atool joint, a coupling, a
junction, etc.) of the pipe of the drill is slideably displaced through the sealing face 210 of the
deformable member 206. The multiple members 418 can strengthen or fortify the deformable
member 206. For example, the multiple members 418 can increase the stiffness of the
deformable member 206 and prevent the deformable member 206 from bending (e.g., curling,
peding, wrapping, etc.) into the stripping element assembly 116 when at least a portion (eg., a
tool joint, a coupling, ajunction, etc.) of a pipe of adrill is dideably displaced through a
seding face 210 of the deformable member 206. M oreover, the multiple members 418 can
prevent the deformable member 206 from being compromised (e.g., broken apart, pulled
apart, torn, ripped, etc.) when at least a portion of the pipe of the drill is slideably displaced
through the sealing face 210 of the deformable member 206. Because the multiple members
418 can be displaced in adirection away from the pipe of the drill being slideably displaced
through the stripping element assembly 116 and increase the stiffness of the deformable
member 206, the multiple members 418 provide for the deformable member 206 to seal to the
pipe, while also provide for preventing the deformable member 206 from bending into the
stripping e ement assembly 116 when at least a portion of the pipe of the drill is slideably

displaced through the stripping eement assembly 116. Again, the portion of the pipe passing
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through the stripping element assembly 116 can be, for example, atool joint, acoupling, a
junction, etc. having alarger outside diameter than an outside diameter of the pipe. Because a
tool joint, a coupling, ajunction, etc. connecting lengths of pipe has alarger outside diameter
than an outside diameter of the lengths of pipe, the tool joint, coupling, junction, etc. is offset
from the lengths of pipe. Thus, the multiple members 418 can be displaced in a direction
away from the pipe of thedrill astheincreased outside diameter of atool joint, a coupling, a
junction, etc. passes through the stripping element assembly 116. At least one aperture 420
can bearranged in at least one of the multiple members 418. For example, an dongated
opening can be arranged vertically in each of the multiple members 418. The gperture(s) 420
arranged in the multiple members 418 can provide for the second material 208 of the
deformable member 206 to be displaced through the aperture(s) when at least a portion of the
pipe of thedrill is slideably displaced through the sealing face 210 of the deformable member
206. Becausethe one or more apertures 412(1), 412(2), 412(N) arranged in thewal 410, and
each of the apertures 420 arranged in the multiple members 418, provide for the second
materiad 208 forming the deformable member 206 to move freely through the apertures, the
deformable member 206 can seal to the pipe, and can be displaced by aportion of the pipe of
thedrill when at least the portion of the pipe of the drill is slideably displaced through the

stripping e ement assembly 116 without being compromised.

[0026] The stiffening member 402 can comprise an upper land 422 and shoulder backing ring
424 arranged proximate to the top 406 of the hollow cylinder. The cylindrical-shaped
retention portion 212 can rest on the upper land 422 and shoulder backing ring 424. The

cylindrical-shaped retention portion 212 can press-fit, snap-fit, interference-fit, etc. with the
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upper land 422 and shoulder backing ring 424. Subsequent to the cylindrical-shaped retention
portion 212 being arranged to rest on the upper land 422 and shoulder backing ring 424, the
deformable member 206 formed of the second material 208 can be over-molded onto the

stiffening member 402 and the cylindrica-shaped retention portion 212.

[0027] FIG. 5 depictsa vertical three-quarter section view 500 of the illustrative stripping
element 116 illustrated in FIG. 3 with theillustrative stiffening member 402 within the
illustrative deformable member 206 attached to the cylindrical-shaped retention portion 212 of
the stripping dement assembly 116. For example, FIG. 5 illustrates the stiffening member 402
fully encased within the deformable member 206 and the sealing face 210 of the deformable

member 206 that can seal on a drill pipe.

[0028] FIG. 6 depicts a perspective view 600 of an illustrative cylindrical-shaped retention
portion 212. As discussed above, the cylindrica-shaped retention portion 212 can provide for
coupling the stripping element assembly 116 to aportion of arotating flow control diverter.
For example, cylindrical-shaped retention portion 212 can provide for coupling the stripping
element assembly 116 to the sealed bearing assembly 112 and/or the axially rotatable inner
tubular shaft 114, and the sedled bearing assembly 112 can couple to the stationary housing
104 of theflow control diverter 102. The cylindrical-shaped retention portion 212 can
comprises metal, plastic, ceramic, composite etc. The cylindrica-shaped retention portion 212
can have atop 602 opposite abottom 604. A top portion of the deformable member 206 can

be over-molded onto the bottom 604 of the cylindrical-shaped retention portion 212.

LEE& HAYES, PLLC 12 E050-0005PCT



ILLUSTRATIVE PROCESSES
[0029] FIGs. 7, 8, 9 and 10 illustrate example processes for making and using an illustrative

stripping eement for arotary flow control diverter.

[0030] The order in which the operations are described in each example flow diagram or
process is not intended to be construed as alimitation, and any number of the described
operations can be combined in any order and/or in pardlel to implement each process. The
description of the various processes can include certain transitional language and directional

” o

language, such as“then,” “next,” “ theresfter,” “subsequently,” “returning to,” “ continuing
to,” “proceeding to,” etc. Thesewords, and other similar words, are simply intended to guide
the reader through the graphical illustrations of the processes and are not intended to limit the

order in which the process steps depicted in theillustrations can be performed.

[0031] Additionally, one or more of the various process steps depicted in FIG. 7, FIG. 8, FIG.
9, and FIG. 10 can be performed at amanufacturing facility, a fabrication facility, a casting

facility, a molding facility, a shop, a plant, in thefield, at adrilling site, on adrill, ec.

[0032] FIG. 7is aflow diagram that illustrates an example process 700 for making an
illustrative stripping element for arotary flow control diverter. At block 702, afirst material is

heated to afirst temperature.

[0033] At block 704, a stiffening member is molded from the first material.

[0034] At block 706, a deformable member formed of a second material isovermolded onto

the stiffening member.
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[0035] FIG. 8is aflow diagram that illustrates an example process 800 for making an
illustrative stripping element for arotary flow control diverter. At block 802, afirst material is

heated to afirst temperature.

[0036] At block 804, a second material is heated to a second temperature. In some examples

the second temperature islower than thefirst temperature.

[0037] At block 806, a stiffening member is molded from the first material.

[0038] At block 808, the stiffening member is cooled or allowed to cool from the heated state.
In some examples, the stiffening member is cooled or alowed to cool to the second
temperature. In some examples, the gtiffening member is cooled or alowed to cool to a

temperature cooler than the second temperature.

[0039] At block 810, a deformable member formed of the second material is overmolded onto

the stiffening member.

[0040] FIG. 9is aflow diagram that illustrates an example process 900 for making an
illustrative stripping element for arotary flow control diverter. At block 902, astiffening
member isobtained. For example, a stiffening member can be obtained from an inventory, a
stock, a warehouse, etc. Block 902, can include obtaining a cylindrical-shaped retention
portion and arranging the cylindrical-shaped retention portion with the stiffening member. For
example, the cylindrical-shaped retention portion can rest on an upper land and shoulder
backing ring of the stiffening member. The cylindrical-shaped retention portion can pressit,

snap-fit, interference-fit, etc. with the upper land and shoulder backing ring.
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[0041] At block 906, a deformable member formed of a second material isovermolded onto
the stiffening member. Block 906 can include overmolding the deformable member formed of

the second material onto the stiffening member and the cylindrical-shaped retention portion.

[0042] FIG. 10isaflow diagram that illustrates an example process 1000 for using an
illustrative stripping element for arotary flow control diverter. At block 1002, arotary flow
control diverter comprising a stripping element assembly isincorporated into awdlhead and a

pipe of adrill.

[0043] At block 1004, at least a portion of the pipe of the drill is slideably displaced through
therotary flow control diverter. For example, at least a portion of the pipe of the drill is
slideably displaced through the stripping element assembly arranged in the rotary flow control

diverter.

EXAMPLE CLAUSES

[0044] A. A stripping dement assembly comprising: an stiffening member formed of afirst
materid, the stiffening member comprising: a hollow cylinder having atop opposite abottom;
awall arranged between the top and the bottom; and one or more gpertures arranged in the
wal; and adeformable member formed of asecond materid, the second material forming the
deformable member overmolded onto at least aportion of the stiffening member and having a

stiffness less than a stiffness of the first material forming the stiffening member, the
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deformable member comprising: atop opposite a bottom; and a sealing face arranged on an
insde portion of the bottom of the deformable member for slideably sealing with a pipe of a
drill; and wherein when at least aportion of the pipe of the drill is dideably displaced through
the seding face of the deformable member, the second material of the deformable member is
displaced by the portion of the pipe of the drill through the one or more apertures of the

stiffening member.

[0045] B. A stripping eement assembly as clause A recites, further comprising a
cylindrical-shaped retention portion for coupling the stripping eement to aportion of a
rotating flow control diverter, the cylindrical-shaped retention portion having atop opposite a
bottom, the top of the deformable member being overmolded onto the bottom of a cylindrica-

shaped retention portion.

[0046] C. A stripping dement assembly as clause B recites, wherein the cylindrica-shaped
retention portion comprises one or more apertures arranged in awal arranged between the top
and the bottom of the cylindrical-shaped retention portion, and wherein when at least a
portion of the pipe of thedrill is dideably displaced through the seding face of the deformable
member, the second material of the deformable member is displaced by the portion of the pipe

of the drill through the one or more apertures of the cylindrical-shaped retention portion.

[0047] D. A stripping dement assembly as clause B recites, wherein the cylindrical-shaped

retention portion comprises metd, plastic, ceramic, or composite.

[0048] E. A stripping eement assembly as any one or combination of clauses A-D recites,

wherein the first material and/or the second material comprises an eastomer.
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[0049] F. A stripping eement assembly as any one or combination of clauses A-E recites,

wherein the first material and/or the second material comprises polyurethane.

[0050] G. A stripping eement assembly as any one or combination of clauses A-D recites,

wherein the first material and/or the second material comprises natural rubber.

[0051] H. A stripping eement assembly as any one or combination of clauses A-G recites,
wherein at least one of the one or more gpertures of the stiffening member comprises a vertical

opening arranged in the wall of the stiffening member.

[0052] I. A stripping dement assembly comprising: an stiffening member formed of afirst
materid, the stiffening member comprising: a hollow cylinder having atop opposite abottom;
awall arranged between the top and the bottom; multiple slits arranged around a
circumference of the wall; and adeformable member formed of a second material, the second
materid forming the deformable member overmolded onto at least a portion of the stiffening
member and having astiffness less than a stiffness of the first material forming the stiffening
member, the deformable member comprising: atop opposite abottom; and a sealing surface
arranged on an insde circumference of the bottom of the deformable member for slideably
seding with apipe of adrill; and wherein when at least a portion of the pipe of thedrill is
slideably displaced through the sealing surface of the deformable member, the second materid
of the deformable member is displaced by the portion of the pipe of the drill through the

multiple glits of the stiffening member.

LEE& HAYES, PLLC 17 E050-0005PCT



[0053] J. A stripping dement assembly as clause | recites, wherein at least one of the
multiple glits arranged around the circumference of thewall areformed in alower end of the

hollow cylinder and extend through the bottom of the hollow cylinder.

[0054] K. A stripping dement assembly as clause | recites, wherein the multiple slits are

arranged uniformly around the circumference of thewall of the hollow cylinder.

[0055] L. A stripping element assembly as any one or combination of clauses|-K recites,
further comprising multiple members arranged around the circumference of the wall of the
hollow cylinder, the multiple members arranged between the multiple dits, and wherein when
at least a portion of the pipe of the drill is slideably displaced through the sealing surface of the
deformable member, the multiple members are displaced in a direction away from the pipe of

thedrill.

[0056] M. A stripping dement assembly as clause L recites, further comprising at least one
aperture arranged in & least one of the multiple members, and wherein when at least aportion
of the pipe of thedrill is dideably displaced through the seding surface of the deformable
member, the second material of the deformable member is displaced by the portion of the pipe
of the drill through the at least one aperture arranged in the at least one of the multiple

members.

[0057] N. A method comprising: heating a first material to about a first temperature;
heating a second material to about a second temperature; molding, subsequent to the heating
of the first materid, a stiffening member formed of the first materid; cooling the stiffening

member formed of the first material; and overmolding onto the stiffening member formed of
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thefirst material, subsequent to the cooling of the stiffening member formed of the first
materid, adeformable member formed of a second materia; wherein the stiffening member
formed of thefirst materiad comprises: ahollow cylinder having atop opposite a bottom; a
wal arranged between the top and the bottom; and one or more apertures arranged in the wall,
wherein when at least a portion of a pipe of adrill is slideably displaced through the
deformable member, the second materia of the deformable member is displaceable by the

portion of the pipe of the drill through the one or more apertures of the stiffening member.

[0058] O. A method as clause N recites, further comprising arranging the stiffening
member formed of the first material with a cylindrical-shaped retention portion subsequent to
the cooling of the stiffening member formed of the first materia, and prior to overmolding the

deformable member formed of the second material.

[0059] P. A method as either clause N or O recites, further comprising overmolding onto
the stiffening member formed of the first material and onto the cylindrical-shaped retention
portion, subsequent to the cooling of the stiffening member formed of the first material, the

deformable member formed of the second material.

[0060] Q. A method as any one or a combination of clauses N-P recites, wherein the

cylindrical-shaped retention portion comprises metd, plastic, ceramic, or composite.

[0061] R. A method asany one or a combination of clauses N-Q recites, wherein the first

materia and/or the second material comprises an elastomer.
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[0062] S. A method asany one or a combination of clauses N-R recites, wherein the first

materia and/or the second material comprises polyurethane.

[0063] T. A method asany one or a combination of clauses N-Q recites, wherein the first

materia and/or the second material comprises natural rubber.

[0064] U. A method comprising: heating a first material to about afirst temperature;
molding, subsequent to the heating of the first material, a stiffening member formed of the
first material; overmolding onto the stiffening member formed of the first material, subsequent
to the cooling of the stiffening member formed of the first material, a deformable member

formed of a second material.

[0065] V. A method as clause U recites, further comprising at least one of: heating a
second material to about a second temperature; and/or cooling the stiffening member formed

of the first materid.

[0066] W. A method aseither clause U or V recites, wherein the stiffening member formed
of the first materia comprises. a hollow cylinder having a top opposite a bottom; awall
arranged between the top and the bottom; and one or more apertures arranged in the wall,
wherein when at least a portion of a pipe of adrill is slideably displaced through the
deformable member, the second materia of the deformable member is displaceable by the

portion of the pipe of the drill through the one or more apertures of the stiffening member.

[0067] X. A method asany one or a combination of clauses U-W recites, further

comprising arranging the stiffening member formed of the first materid with acylindrical-

LEE& HAYES, PLLC 20 E050-0005PCT



shaped retention portion prior to overmolding the deformable member formed of the second

materid.

[0068] Y. A method asany one or a combination of clauses U-X recites, further
comprising arranging the stiffening member formed of the first materid with acylindrical-
shaped retention portion subsequent to the cooling of the stiffening member formed of the

first material, and prior to overmolding the deformable member formed of the second materid.

[0069] Z. A method as any one or a combination of clauses U-Y recites, further
comprising overmolding onto the stiffening member formed of the first material and onto the
cylindrical-shaped retention portion, subsequent to the cooling of the stiffening member

formed of thefirst materid, the deformable member formed of the second materid.

[0070] AA. A method as any one or a combination of clauses U-Z recites, wherein the

cylindrical-shaped retention portion comprises metd, plastic, ceramic, or composite.

[0071] AB. A method as any one or acombination of clauses U-AA recites, wherein the first

materia and/or the second material comprises an elastomer.

[0072] AC. A method as any one or a combination of clauses U-AB recites, wherein thefirst

materia and/or the second material comprises polyurethane.

[0073] AD. A method asany one or a combination of clauses U-AD recites, wherein thefirst

materia and/or the second material comprises natural rubber.

[0074] A system comprising means for performing any one or a combination of any of

clausesN-AD
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[0075] AE. A method comprising: obtaining a stiffening member formed of a first material;
overmolding onto the stiffening member formed of the first materid, a deformable member

formed of a second material.

[0076] AF. A method as clause AE recites, wherein the stiffening member formed of thefirst
materid comprises: ahollow cylinder having atop opposite a bottom; awal arranged between
thetop and the bottom; and one or more apertures arranged in the wall, wherein when at least
aportion of apipe of adrill isslideably displaced through the deformable member, the second
materid of the deformable member is displaceable by the portion of the pipe of the drill

through the one or more apertures of the stiffening member.

[0077] AG. A method as any one or acombination of clauses AE-AF recites, further
comprising arranging the stiffening member formed of the first materid with acylindrical-
shaped retention portion prior to overmolding the deformable member formed of the second

materid.

[0078] AH. A method as any one or a combination of clauses AE-AG recites, further
comprising overmolding onto the stiffening member formed of the first material and onto the

cylindrical-shaped retention portion, the deformable member formed of the second material.

[0079] Al. A method comprising incorporating a rotary flow control diverter comprising a
stripping element assembly into awelhead and a pipe of a drill. The stripping element
assembly comprising a stiffening member formed of a first materid and a deformable member
formed of a second material, the second materia forming the deformable member over-

molded onto at least aportion of the stiffening member and having a stiffness lessthan a
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stiffness of thefirst material forming the stiffening member. The stiffening member
comprising: ahollow cylinder having a top opposite a bottom; awall arranged between the top
and the bottom; and one or more apertures and/or dits arranged in the wall. The deformable
member comprising: atop opposte a bottom; and a seding face arranged on an inside portion
of the bottom of the deformable member for slideably sealing with a pipe of adrill. And, the
method further comprising slideably displacing & least aportion of the pipe of thedrill
through the sealing face of the deformable member, wherein when the portion of the pipe of
thedrill is slideably displaced through the sealing face of the deformable member, the second
materid of the deformable member is displaced by the portion of the pipe of the drill through

the one or more apertures and/or slits of the stiffening member.

[0080] Aswill be apparent to those skilled in the art, various modifications, adaptations and
variations of the foregoing specific disclosure can be made without departing from the scope

of the invention claimed herein.
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CLAIMS

What isclamed is;

1. A stripping element assembly comprising:
an stiffening member formed of afirst material, the stiffening member comprising:
a hollow cylinder having a top opposite abottom;
awall aranged between the top and the bottom;
multiple apertures and/or slits arranged around a circumference of the wall; and
a deformable member formed of a second materia, the second material forming the
deformable member over-molded onto at least a portion of the stiffening member and having
a diffness less than a stiffness of the first material forming the stiffening member, the
deformable member comprising:
atop opposite a bottom; and
a sedling surface arranged on an inside circumference of the bottom of the
deformable member for dideably seding with apipe of adrill; and
wherein when at least a portion of the pipe of the drill is slideably displaced through
the sedling surface of the deformable member, the second materid of the deformable member
is displaced by the portion of the pipe of thedrill through the multiple apertures and/or slits of

the stiffening member.

2. A stripping element assembly as clam 1 recites, wherein at least one of the
multiple apertures and/or slits arranged around the circumference of the wall are formed in a

lower end of the hollow cylinder and extend through the bottom of the hollow cylinder.
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3. A stripping element assembly as either of clam 1 or 2 recites, wherein the
multiple apertures and/or slits are arranged uniformly around the circumference of the wall of

the hollow cylinder.

4. A stripping element assembly as clam 1 recites, further comprising multiple
members arranged around the circumference of the wall of the hollow cylinder, the multiple
members arranged between the multiple apertures and/or slits, and

wherein when at least a portion of the pipe of the drill is slideably displaced through
the sealing surface of the deformable member, the multiple members are displaced in a

direction away from the pipe of the drill.

5. A stripping element assembly as claim 4 recites, further comprising at least one
aperture arranged in at least one of the multiple members, and

wherein when at least a portion of the pipe of the drill is slideably displaced through
the sedling surface of the deformable member, the second materid of the deformable member
is displaced by the portion of the pipe of the drill through the at Ieast one aperture arranged in

the at least one of the multiple members.

6. A stripping element assembly as any one of clams 1, 2, 4, or 5 recites, further
comprising a cylindrical-shagped retention portion for coupling the stripping eement to a

portion of arotating flow control diverter, the cylindrica-shaped retention portion having atop
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opposite abottom, the top of the deformable member being over-molded onto the bottom of a

cylindrical-shaped retention portion.

7. A stripping element assembly as claim 6 recites, wherein the cylindrica-shaped

retention portion comprises metd, plastic, ceramic, or composite.

8. A stripping element assembly as any one of claims 1, 2, 4, or 5 recites, wherein

thefirst material and/or the second material comprises an elastomer.

9. A stripping element assembly as any one of claims 1, 2, 4, or 5 recites, wherein

thefirst material and/or the second material comprises polyurethane.

10. A stripping element assembly as any one of clams 1, 2, 4, or 5 recites, wherein

thefirst material and/or the second material comprises natural rubber.

11. A method comprising:
obtaining a stiffening member formed of a first material;
overmolding onto the stiffening member formed of the first materid, a deformable

member formed of a second material.
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12. A method as claim 11 recites, wherein the stiffening member formed of the first
materia comprises.
ahollow cylinder having a top opposite abottom,
awall arranged between the top and the bottom; and
one or more gpertures and/or slits arranged in the wall, wherein when at least a
portion of a pipe of adrill is slideably displaced through the deformable member, the
second material of the deformable member is displaceable by the portion of the pipe of

thedrill through the one or more apertures and/or dlits of the stiffening member.

13. A method as either of claims 11 or 12 recites, further comprising arranging the
stiffening member formed of thefirst material with a cylindrica-shaped retention portion prior
to overmolding the deformable member formed of the second material; and

overmolding onto the stiffening member formed of the first material and onto the

cylindrical-shaped retention portion, the deformable member formed of the second material.

14. A method comprising:
incorporating a rotary flow control diverter comprising a stripping element assembly
into awellhead and a pipe of a drill, the stripping element assembly comprising:
an stiffening member formed of a first material, the stiffening member
comprising:
a hollow cylinder having a top opposite abottom,

awall arranged between the top and the bottom; and
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one or more apertures and/or slits arranged in the wall; and
a deformable member formed of a second materid, the second material
forming the deformable member over-molded onto at least a portion of the stiffening
member and having a stiffness less than a stiffness of the first material forming the
stiffening member, the deformable member comprising:
atop opposite a bottom; and
a sedling face arranged on an insde portion of the bottom of the
deformable member for dideably seding with apipe of adrill; and
slideably displacing at least a portion of the pipe of thedrill through the sealing face of
the deformable member, wherein when the portion of the pipe of the drill is slideably
displaced through the sedling face of the deformable member, the second material of the
deformable member is displaced by the portion of the pipe of the drill through the one or more

apertures and/or dits of the stiffening member.

15. A method as claim 14 recites, wherein the stiffening member formed of the first
materid further comprises multiple members arranged around the circumference of the wall of
the hollow cylinder, the multiple members arranged between the multiple dits, and

wherein when at least the portion of the pipe of the drill is slideably displaced through
the sealing surface of the deformable member, the multiple members are displaced in a

direction away from the pipe of the drill.
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